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Abstract
Gold nanoparticles - polyaniline, graphene sheets - polyaniline composite materials were fabricated and their structure and
electrical properties were analyzed. The fabricated materials were used for organic memristor production.
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1. Main
Organic memristor [1] is a solid state device whose electronic conductivity depends on the ionic charge that has
passed through it. This property is rather similar to the feature of biological synapses and allows to consider the device
as a key element for the circuits capable of Hebbian type of learning [2].
Scheme of the device is shown in Fig. 1a.
Thin polyaniline (PANI) layer is deposited onto insulating support with 2 metal (Cr) electrodes. Lithium salt doped
polyethylene oxide, used as solid electrolyte, is deposited in the central part of the PANI layer and a silver wire is
attached to it. Working principle of the device is based on the strong conductivity variation of PANI in the reduced
and oxidized state. Application of the positive voltage higher than the oxidation potential results in the increase of the
memristor conductivity, while the application of any negative potential (reduction potential of PANI is about + 0.1 V)
results in the increase of its resistance. Typical temporal dependences of the conductivity variation at different applied
voltages are shown in Fig. 1b.
The aim of the present study was the fabrication of polyaniline (PANI) – AuNPs composite material, resulting in the
formation of Schottky barriers acting as threshold element. This task is connected to the more general task – realization
of bio-inspired adaptive networks.
In this paper we report the synthesis of new polymeric systems with functionalized gold nanoparticles (FAuNPs)
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conference organizers and published by Elsevier B.V. Open access under CC BY-NC-ND license.related to the initial memristive device, and its networks, and the characterization of the materials and structures with
particular reference to their morphology and electrical properties.
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[ig. 1. (a) Scheme of the organic memristor; (b) temporal dependences of the current passing through the organic memristor for different applied
oltages: + 0.7 V (1) and -0.3 V (2); (c) cyclic voltage-current characteristic of the sample without secondary doping. Arrows indicate the direction
f the voltage variation; (d) Cyclic voltage-current characteristic of the sample with graphene present in active zone.
The best results have been obtained with the use of 2-Mercaptoethanesulfonic acid stabilized gold nanoparticles. A
ypical cyclic voltage-current characteristic of the sample in the pristine form without any further treatment is shown
n Fig. 1c.
The characteristic clearly shows a nonlinear electrical behavior of the formed composite. The suppression of the
onductivity in the low voltage range is connected to the presence of gold nanoparticles in the sample, sparsely
mbedded in the matrix of PANI.
We have prepared and checked also memristive devices containing graphenes in active zone. Electrical character-
zation of such devices (Fig. 1d) has demonstrated a pronounced hysteresis in the positive voltage range that can be
ssociated with charge trapping by graphene sheets similarly to the case of gold nanoparticles.
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